Institutions that traditionally focus on the public equity market are making an increasing number of venture capital (VC) investments in the private market. Examining these investments, we find that an institutionbacked entrepreneurial firm is more likely to have a successful exit, either through an IPO or through an acquisition. Meanwhile, these institution-backed entrepreneurial firms tend to be more mature, require higher amount of financing and attract more reputable VC investors. Our baseline results continue to hold in a propensity score matching analysis. Furthermore, there is a strong positive association between prior public equity market performance of an institution and successful exits of entrepreneurial firms backed by the institution. Finally, we show that the issuing firms with the presence of institutions have lower IPO underpricing and higher net proceed, which suggest that the presence of institutions certifies the value of entrepreneurial firms to the public. Institutions that traditionally focus on the public equity market are making an increasing number of venture capital (VC) investments in the private market. Examining these investments, we find that an institution-backed entrepreneurial firm is more likely to have a successful exit, either through an IPO or through an acquisition. Meanwhile, these institution-backed entrepreneurial firms tend to be more mature, require higher amount of financing and attract more reputable VC investors. Our baseline results continue to hold in a propensity score matching analysis. Furthermore, there is a strong positive association between prior public equity market performance of an institution and successful exits of entrepreneurial firms backed by the institution. Finally, we show that the issuing firms with the presence of institutions have lower IPO underpricing and higher net proceed, which suggest that the presence of institutions certifies the value of entrepreneurial firms to the public.
Introduction
Traditionally, each type of financial intermediaries has its own areas of expertise and focuses on ts own market of interest. For example, asset management companies typically invest in publicly traded firms, while venture capital firms focus on entrepreneurial firms in the private market.
However, in recent years, institutions that traditionally invest in the public equity market (in the rest of the paper, we will refer to this category of financial intermediaries simply as "institutions") are making an increasing number of venture capital investments in entrepreneurial firms.
1 Since these institutions' features are distinctive from traditional independent venture capitals (IVC), their cross-market investments may bring significant impacts to the venture capital industry and the growth of entrepreneurial firms. Therefore, it is important to understand the economic consequences of institutions' venture capital investments and their implications for the entrepreneurial firms. However, the research on this topic is limited and we attempt to fill the gap.
How institutions' venture capital investments affect entrepreneurial firms is ultimately an empirical question. On one hand, institutions may have superior abilities in identifying entrepreneurial firms with high growth potential and nurturing them. First, institutions conduct indepth research on their portfolio companies in the public market, which may provide them with insights about the industries of the entrepreneurial firms. These insights could help them evaluate the prospects of the entrepreneurial firms, which lack public track records. Second, institutions with public equity market experience have advantages over IVCs on evaluating IPOs and assessing the popularity of entrepreneurial firms after they go public. In sum, institutions' participation could provide credible certification about entrepreneurial firms' opaque fundamentals, and thus potentially contribute to the firms' subsequent financing and development.
On the other hand, the traditional business model of institutions may hamper their abilities in nurturing entrepreneurial firms. Institutions, such as mutual funds, typically hold large portfolios in the public market and venture capital investment only accounts for a small portion of their 1 Large mutual funds, such as Fidelity, T. Rowe Price and Blackrock, are increasingly showing a keen interest in young tech private firms ("Mutual funds are bypassing IPOs and going straight for the main course", QUARTZ, April 2014). For example, while venture capitalists poured 11.3 billion US dollars into startups in the first quarter of 2015, up only 11% from a year ago, the non-traditional funds including hedge funds, mutual funds invested 6.4 billion US dollar, a 167% increase ("Hedge Fund Money Going to Venture-Backed Startups Is Skyrocketing", Yahoo Finance April 2015) .
portfolios. 2 As a result, institutions may not have enough incentives to monitor entrepreneurial firms. In contrast, IVCs are typically heavily involved in the operations of entrepreneurial firms, such as professionalizing the management teams and assisting the founders. Thus, institutions' roles in entrepreneurial firms' development may be limited compared with IVCs.
To address our research question, we first compare the exit outcomes of institution-backed entrepreneurial firms and non-institution-backed ones. 3 We find institution-backed entrepreneurial firms are more likely to exit successfully, either by going public or being acquired. Specifically, compared with non-institution-backed entrepreneurial firms, institution-backed entrepreneurial firms enjoy a 4.6% higher probability of successful exits, which accounts for 8.5% of the average successful exit rate in our sample. Overall, institutional investments are associated with better entrepreneurial firm performance in terms of exit outcomes. Furthermore, we find that the effects are more pronounced on the IPO exits: institution-backed entrepreneurial firms enjoy an 8.1%
higher probability of IPO than that of acquisition.
However, institution-backed and non-institution-backed entrepreneurial firms may be vastly different in nature, and the difference in their exit outcomes may be driven by the entrepreneurial firms' characteristics rather than the presence of institutions. To address this concern, we use propensity score matching method to minimize the differences in the observed characteristics between institution-backed and non-institution-backed entrepreneurial firms.
Indeed, a pre-match comparison between institution-backed and non-institution-backed entrepreneurial firms shows that the former group is generally more mature, associated with a higher amount of financing, more financing stages and more reputable VC investors. Nonetheless, after controlling for the observed differences in the characteristics of the two samples using propensity score matching, the results suggest that institution-backed entrepreneurial firms enjoy an average of 6.5% higher successful exit rates. 4 Although propensity score matching cannot control for unobserved firm characteristics, our analysis suggests at least not all the superior performance of institution-backed entrepreneurial firms is driven by observed firm characteristics.
We further explore the mechanisms through which institutional investment leads to higher probabilities of successful exits. Given that institutions typically make in-depth research on their 2 The median ratio of amount invested in entrepreneurial firms to institution public equity market holding is 0.1%. 3 We define an institution-backed entrepreneurial firm as one with at least one institution serving as a general partner (GP) in its financing. 4 The increases in probability of IPO and acquisition are indistinguishable.
portfolio companies and accumulate industry expertise from public trading, we expect that institutions with superior public market investment experiences may make better investments in entrepreneurial firms. Indeed, we find that institutions' public market expertise is strongly predictive of successful exits, using institutions' performance in the public market as a proxy for institutions' expertise. The economic magnitude is also sizable. A one standard deviation (1.19) increase in the overall raw 36-month performance leads to a 5.1% increase in the probability of successful exits.
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Furthermore, we conjecture that institutions' industry-specific performance is more relevant for entrepreneurial firms' successful exits. Consistent with this view, we find that the DGTW-adjusted returns of the institution in the industry of the entrepreneurial firm have significant positive association for the successful exits. The economic magnitude is meaningful.
For the entrepreneurial firms backed by institutions, a one standard deviation increase (0.72) in institutional industry DGTW-adjusted performance leads to a 5.4% increase in successful exit rate. 6 To reinforce our conjecture, we conduct placebo tests and find that performance in the industries outside of the entrepreneurial firm's industry has little power in predicting the rate of successful exits.
In the previous analysis, we have established a positive association between the presence of institutions and the successful exits of their portfolio entrepreneurial firms. As a next step, we examine the mechanisms through which institutions contribute to the venture deals. Since venture capital investment only accounts for a small portion of institutions' portfolios, institutions are unlikely to have enough time or incentives to nurture entrepreneurial firms. Therefore, we hypothesize that the positive association is driven by institutions' ability to identify entrepreneurial firms with good growth potential. If this is the case, we expect to see the presence of institutions signal the value of the firms to outside investors. IPO sample provides an excellent laboratory to test the hypothesis, given that institutions' public market expertise could play an important role in mitigating information asymmetry and signaling the value of the firm to outside investors during the IPO process. 5 The increase in the probability of successful exits accounts for 9.44% of the mean successful exit rate (0.54). Our results are qualitatively similar when we use 12 or 24 months returns. 6 The increase in the probability of successful exits accounts for 10% of the mean successful exit rate (0.54). Our results are qualitatively similar when we use 12 or 24 months returns.
To test the certification effect, we compare the IPO performance of institution-backed entrepreneurial firms and non-institution-backed entrepreneurial firms. 7 Indeed, we find evidence that suggests the presence of institutions serves as a certification for IPO firms. First, institution backing leads to significantly lower IPO underpricing. Second, institution participation lowers the total costs of going public and increases the net proceeds of the issuing firms. Overall, our results imply that institutions help resolve the asymmetric information inherent in the IPO process.
To reinforce the argument about institutions' certification effects, we examine institutions' Our paper contributes to several strands of literature. First, our paper contributes to the growing literature on cross-market investment. Some of these studies examine the information flow from the private market to the public market. For example, Ozemel, Yavuz and Trombley (2016) find that access to information of entrepreneurial firms prior to IPOs gives a trading advantage to the limited partners of venture capital funds. Ivashina and Sun (2011) show that institutional investors benefit from trading companies' stocks based on their loan market information. Another line of studies, which is closely related to ours, examines the information flow from the public market to the private market. Liu and Tian (2016) argue that VCs actively learn information in secondary market stock prices when designing investment structures in their entrepreneurial firm ventures. Our paper contributes to this strand of literature by examining a new type of cross-market investment, and finds that the public market investment expertise facilitates institutions' investment in entrepreneurial firms in the private market. 7 We follow the literature and test the certification effect on the IPO sample, such as Megginson and Weiss (1990 (2015) ). Our paper proposes a new organizational structure: the participation of institutions in venture capital.
The rest of the paper will proceed as follows. Section 2 describes the data. Section 3 discusses the empirical results. Section 4 concludes.
Data and Variables Construction

Data
We compile our sample from VentureExpert and Thomson Financial Institutional Holdings databases. We collect investments made by U.S.-based VC firms in private companies headquartered in the U.S from VentureExpert. Our primary sample includes entrepreneurial firms that receive first round of investment between the beginning of 1980 to the end of 2012.
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Companies that go IPO or are acquired are classified as those with successful exits, and companies 8 We exclude private equity investment in leveraged buyouts.
that do not exit successfully by July of 2016 are classified as those with unsuccessful exits. This process provides a minimum of four and half year before exit, consistent with Gompers and Lerner (2000a ), Hochberg, Ljungqvist, and Lu (2007 ), and Nahata (2008 .
We identify the public market institutions among the VC investors using a matching program based on the13F holdings data. For each VC investor, the program finds the longest common strings between the VC name and the 13-F institution names. We require that this common string has to be at least 90% of the average length of the two names to be considered a match. For non-unique matches, we further double check using the available information from the investor's website and the relevant financial websites such as Bloomberg to identify the accurate links. The final sample has 19,494 VC investments, and 1,078 of them are institution-backed.
Measure of Successful Exits
We consider a portfolio company as having a successful exit if it goes public or is acquired during our sample period. One potential issue is that some entrepreneurial firms stay "alive" for a long time without any explicit exit outcomes, such as going public, being acquired or written-off.
However, the companies are operationally not functioning. Following the literature, such as Nahata (2008), Gompers and Lerner (2000) , and Hochberg, Ljungqvist and Lu (2007) , we classify such companies as written-offs. Specifically, we mark a company as a written-off if the company has been alive for more than four years or if the company has not exited as of July 2016. The exit date of such long-term inactive companies is set to be four years after the date of the first-round investment.
Measure of Institutions' Performance in the Public Equity Market
To capture the institution's performance in the equity market, we choose a relatively long window to measure their performances (36 months), as short-term returns are volatile and more susceptible to the influence of luck rather than skill. 9 We take several steps to construct an overall raw performance measure to capture institutions' overall public market performance in the past 36 months. For each quarter, we first compound monthly returns of stocks into quarterly returns.
Using the stock holdings reported at the end of the previous quarter in the Thomson Financial's S13 file, we calculate the portfolio returns using the average returns for all the stocks held by the 9 Our results are robust using different return horizons such as 12 and 24 months.
institution. Specifically, we use the following formula to calculate monthly raw returns for institutions:
where , , −1 is the weight of the stock i in the portfolio of institution j in the previous quarter. To calculate the 36-month return, we compound the quarterly performance of the institution over the past 12 quarters.
Similarly, we also construct an industry-level performance measure. To gauge an institution's equity market performance in the SIC-2 industry of the entrepreneurial firm, we construct a DGTW performance measure within the SIC-2 industry of the entrepreneurial firm, using the benchmark proposed in Daniel, Grinblatt, Titman and Wermers (1997) . The industry DGTW measure is constructed using the following steps. First, for each stock in every month held by institution i in the quarter t-1 with a SIC-2 code identical to the entrepreneurial firm, we construct a DGTW return by subtracting the DGTW benchmark returns from the raw returns. Here, we use the DGTW portfolio assignment of previous quarter. Second, we compound the monthlylevel stock DGTW returns into quarterly returns. Third, we aggregate these stock returns into an industry DGTW returns by:
where the , , −1 2 is the weight of the stock i in all the stocks held in portfolio j at the end of quarter t with the same SIC-2 code. Fourth, we compound the quarterly returns in the past 12 quarters to form Industry DGTW Return measure in the past 3 years. Similarly, we also construct a placebo performance measure that measures the institution's expertise outside of the entrepreneurial firm's industry or Placebo DGTW performance. Here, we use stocks that are outside of the entrepreneurial firm's SIC-2 industry. If there are multiple institutions in the same entrepreneurial firm, we use weighted average returns of these institutions. The summary statistics of these variables are reported in Table 1 .
IPO Variables
We obtain our IPO-related variables from Global New Issues Databases. Following Megginson and Weiss (1990) by Jay Ritter) and unit IPOs. We also restrict our attention to common shares, ordinary shares, and class A common shares issuance. In addition to our previous sample selection of VC-backed companies, we follow the literature to require IPO firms to have at least 5 dollars as IPO offer price and more than 3 million dollar total proceed.
Control Variables
In addition to our institution participation variables, we control for a set of variables that are associated with the likelihood of successful exit. We complement our primary data source with We define the lead VC as the VC with the earliest investment date, largest investment amount, and highest number of rounds participated with descending order of importance. For example, if two VCs both invest during the first round, the one with highest dollar amount investment is the lead VC. We measure VC reputation as the dollar amount invested by a given VC in all entrepreneurial companies before this specific entrepreneurial firm investment, scaled by total amount raised by all entrepreneurial companies. To make sure that the reputation variable is up to date, we use a three-year rolling window.
We control for the natural log of company age at first round, the natural log of total number of rounds, the natural log of total number of VCs, the natural log of total dollar amount raised by the entrepreneurial firm, and an early-stage dummy that equals 1 if the entrepreneurial firm is at seeding or startup stage at first round. To capture the market timing effect, we control for the exit market condition. For exit market condition, we control for the natural log of total number of IPOs, the natural log of total number of M&As as well as the average Market to Book ratio of the entrepreneurial firm's industry. All three exit market condition variables are constructed using the data from the quarter prior to the entrepreneurial firms' exit date. Finally, we add exit year fixed effects, company's state fixed effects, and company's industry fixed effects. We report the detailed variable descriptions in Appendix Table A1 , and the summary statistics in Table 1 . respectively. The overall pattern indicates that the institutional participation leads to higher rate of exit in IPO or M&A, though the difference seems to be more salient for the IPO. The plots support the general idea that institutions' participation tends to lead to higher rates of successful exits for the entrepreneurial firms.
Summary Plots
Results
Baseline Findings
We first examine whether the public market institutions better investments in entrepreneurial firms. Our hypothesis is that investors with secondary market expertise may have advantages over
IVCs on investing in entrepreneurial firms. We measure the success of an investment in an entrepreneurial firm using an indicator variable: Successful Exit. A successful exit is defined as an exit through either IPO or M&A (the Successful Exit indicator variable equals to 1 in these situations). Given that it is not clear whether institutional participation has a linear effect on successful exits, we use both linear model and probit model for our analyses. Our empirical specification is in the form of the following equation: Table 2 .
We first examine the effect of Institution Share. From the univariate analysis reported in column 1 and 5, we find significant and positive coefficients in both the OLS regression (linear probability model) and the probit regression, indicating that higher institution participation leads to a higher likelihood of successful exit. In terms of the economic magnitude implied by the OLS coefficient, we find that one standard deviation increase in the institution share leads to a 1.5% increase in the probability of successful exit. The marginal effects estimated from the probit regression have a similar economic magnitude. In the second specification, we include aforementioned control variables in our regression. Our main results remain robust with the inclusion of these variables. The economic magnitude of the coefficients drop by 50 percent, but remain significant at the 5 percent level for both the OLS and the probit regressions.
For a more direct comparison between the entrepreneurial firms with and without the presence of institution. We conduct a second set of tests using the Institution Backing Dummy as our key independent variable. In both OLS and probit specifications, the coefficients of Institution Backing Dummy have strong positive signs, confirming our previous results that the participation of institutions lead to higher rates of successful exit. Even after including the full set of control variables, our coefficients are still significant at 1% level. Thus, our results suggest that the effect of institution backing is not driven by other known variables. The economic magnitude of these coefficients is also sizable. For instance, the coefficient of Institution Backing Dummy is 0.041, implying that having institutions' backing leads to a 4.6% increase in the success rate of exit from the entrepreneurial firm. Compared with the unconditional mean of successful exit (54%), the institution backing improves the chance of successful exit by 8.5%. Overall, these results indicate that the involvement of institutions leads to higher probabilities of successful exit.
We further investigate how institution participation affects the ways of exits. We run a multinomial-logit model with exit category as the dependent variable. We use "written-off" cases as our benchmark case. We denote IPO exit with 1 and acquisition exit with 2. "written-off" to exit is denoted by 3 (omitted in the tables). The results are reported in Table 3 . The main independent variable of interest in the first set of results is Institution Share. We find that a high Institution Share is strongly associated with successful exit through Exit Category 1, or exit through IPO. While Institution Share is positively associated with the probability of exit through acquisition, this relation is statistically insignificant. In the second set of results, we use Institution Backing Dummy as our main independent variable. The main difference between using Institution Backing Dummy and Institution Share is that when using Institution Backing Dummy as the independent variable, we also find significant evidence for an increased chance of exiting through acquisition (with a 5% in significance level). It is worth noting, however, even when Institution Backing Dummy is used, we still see that the coefficient is stronger in Exit Category 1 than Category 2.
Taken together, our evidence shows that participation of institutions is strongly associated with successful exit through IPOs or acquisitions. The overall effect of institution participation is stronger when the exit outcome is IPO. These results suggest that institutions' public equity market expertise is most helpful for an IPO exit.
Propensity Score Matching Analysis
So far, we have established a positive association between institutions' participation and entrepreneurial firms' successful exits. However, institution-backed and non-institution-backed firms may be vastly different in nature, and the difference in their exit outcomes may be driven by their characteristics rather than the presence of institutions. Thus, we use propensity score matching method to minimize the observed characteristics between institution-backed and noninstitution-backed entrepreneurial firms following the procedure in Lemmon and Roberts (2010) . In particular, we run logistic regression of Institutional Backed Dummy on the aforementioned set of control variables. In addition, we also add exit year, entrepreneurial firms' industry, and state fixed effects. We construct the matching sample using the nearest-neighbor method. For each institution-backed entrepreneurial firm, we use the four non-institution-backed entrepreneurial firms with the closest propensity score as the matching group.
The sample statistics of the pre-and post-matched samples are reported in Table 4 .
Numbers reported in our Panel A are the means of different characteristics in our pre-match and post-match sample. In the pre-match sample, entrepreneurial firms backed by institutions differ significantly from entrepreneurial firms without institutions in all considered aspects but the company age at the first round. However, none of the characteristics differ significantly between treated and propensity score-matched control groups. In the first column of Panel B, we report the logistic regression result from which we generate propensity scores. Again, 6 out of nine characteristics load significantly, showing entrepreneurial firms with and without institution are associated with different characteristics. Our set of characteristics explain roughly 16 percent of variation in the outcome variables, as indicated by the pseudo-R 2 . In contrast, none of the characteristics load significantly when we perform the same Logistic regression using our matched sample, as presented in the second column of Panel B. Less than 1 percent of the variation of the outcome variables is explained by the set of characteristics for the matched sample. Finally, we illustrate the accuracy of our matching process in Panel C. The mean propensity score differences are less than 0.1 percent for all four nearest-neighbor groups. Overall, although there are significant differences between institution-backed and non-institution-backed entrepreneurial firms, the propensity score matching method is effectively controlling for the differences in the observed characteristics.
We repeat our prior analyses based on the propensity score-matched sample. The results using the propensity score-matched sample are reported in Table 5 . We first repeat the analyses that examine the rate of successful exit using the specification indicated in equation (3). We find that the economic magnitude of the Institution Backing Dummy remains comparable with our previous analyses. The economic magnitude of Institution Share coefficient has dropped, but the coefficient is still highly significant. The overall results from the propensity score matching confirm our prior finding that institution participation is positively associated with the chance of successful exit and the results are unlikely to be driven by the observed difference in entrepreneurial firms' characteristics. We also repeat the multinomial logit analysis reported in Table 3 using our propensity score matched sample. The results are reported in the panel C of Table 5 . Our results are also analogous to those reported previously. The overall observation is that institutional participation improves the chance of exit through both IPO and acquisition. The effect is stronger for the IPO outcome.
Institutions' Public Market Performances
The results documented previously indicate that the participation of institutions predicts a higher probability of successful exit. In this section, we examine whether institutions' expertise in the public equity market translate into their investments in entrepreneurial firms. If institutions benefit from their expertise in the public market, we expect that the performance of institutions' entrepreneurial firm investments would be positively associated with their secondary market performance. We also expect that this relationship will be strongest when we measure performance of the institution using the stocks held in the SIC-2 industry of the entrepreneurial firm. In this analysis, we limit our sample to those entrepreneurial firms with at least one institutional investor.
We first examine how the performance of the institution's overall portfolio relates to the successful exit. We conduct analysis in the form of the following specification: are reported in column 1, 2 for OLS and 5 and 6 for probit regression in Table 6 . We find that the overall performance is strongly positively predictive of successful exits. The economic magnitude of the coefficient from the OLS regression implies that a one standard deviation increase in the overall raw performance is associated to a 5.1% increase in the probability of successful exit.
Our second set of results use industry DGTW returns as the key independent variable. The reason to use Industry DGTW Performance is that we hypothesize that the institutions should have the good private investment when they exhibit superior abilities in picking stocks of the entrepreneurial firms' industry in the secondary market. Superior public equity market performance in a certain industry indicates the institution possesses deep insights and expertise of that industry, which would translate into successful investments in entrepreneurial firms. Indeed, we find evidence supporting our idea. The industry DGTW performance is strongly and positively correlated with future successful exits, as reported in column 3, 4 (OLS regression) and 7, 9 (probit regression) in Table 6 . For example, controlling for other characteristics, the coefficient estimate for institution performance is 0.045, significant at 1 percent level. These results are consistent with the idea that institutions' industry expertise in the public market improves the chance of successful investments in the entrepreneurial firms.
We further analyze whether the institutions' industry expertise leads to the differing exit outcomes for investing in the entrepreneurial firm. We conduct multinomial logit model to investigate how the institution's performances relate to the exit channels. The results are reported in Table 7 with similar regression setting as before. Our key finding is that a high industry performance leads to a high probability of successful exit both through IPO and acquisitions.
However, the coefficients indicate that the backing by a high industry performance seems to have a higher probability to exit through IPO than acquisitions.
To strengthen the previous argument, we use institutions' past returns in other industries (excluding the SIC-2 industry of the entrepreneurial firm) to conduct placebo tests. The rationale is that institutions' expertise outside of the industry of the entrepreneurial firm is less relevant and does little help to the success of their investment. We use Placebo DGTW Performance as our independent variable to predict the probability of a successful exit. If our result is driven by institutions' industry-specific expertise, we should not find any significant relation between the returns on the other industries and the probability of a successful exit. The regression setting is similar to Table 7 . Reported in Table 8 , we find that the coefficients for placebo DGTW is positive, but statistically indistinguishable from zero in both the OLS and the probit regressions. This result is consistent with the intuition that high returns in the industries outside of the entrepreneurial firm's industry have little power in predicting the rate of success. Thus, we find support for the idea that institutions use their public equity market industry-specific expertise to improve their chance of successful investment in the entrepreneurial firms.
Institutions' Private Market Reputation
We examine whether the association between the institution performance and the successful exit rate is driven by institutions' reputation over their VC investment, an explanation for superior VC investment performance originally proposed in Nahata (2008) . To examine the possibility that our result are driven by a similar effect among the institutions, we construct a measure that serves as a proxy for the VC reputation among the institutions (see Section 2.2). In Table 9 , we repeat the analysis in Table 6 , controlling for Institution reputation. We present results both using the OLS regression and the probit regression. We find that neither VC reputation nor Institution VC reputation is significant in this subsample. More importantly, our results indicate that the institution performance positively predicts startup exits remain robust after the additional control variables. Taken together, this set of results indicates that our prior results are unlikely to be driven by the reputation of institutions' investments in entrepreneurial firms.
The Certification Effect of Institutions
Our analysis so far shows that institution-backed firms are more likely to have a successful exit than non-institution-back firms, the institutions' prior public market expertise is positively correlated with the likelihood of successful exits. The natural question is what are the economic mechanisms that allow institutions to contribute to the exits of entrepreneurial firms. In this section, we examine a potential mechanism: the certification effect of institutions. In particular,
we conjecture that institutions' participation may certify the value of the portfolio entrepreneurial firms to outside investors.
We use the IPO sample to test the certification effect for the following two reasons. First, our prior results indicate that the entrepreneurial firms invested by institutions have higher rates of successful exit, which suggests the preferred exit channel of the entrepreneurial firms invested by institutions is through an IPO. Second, because the information asymmetry is severe during the IPO, the third-party's certification effect is particularly important. Megginson and Weiss (1990) document that IVC firms play an important role in certifying entrepreneurial firms in the IPO process by reducing the information asymmetry between firms' insider and outside investors.
Our empirical design is in the spirit of Megginson and Weiss (1990) and Hanley and Hoberg (2010) . First, we examine if the participation of institutions reduces IPO underpricing.
Both theoretical (e.g., Allen and Faulhaber (1989) ) and empirical research (e.g., Hanley and Hoberg (2010)) suggest that information asymmetry is the first-order reason for the IPO underpricing. Thus, third-party investors are able to reduce the information asymmetry by providing certification (Megginson and Weiss (1990) ). Furthermore, we hypothesize that because of the expertise of institutions in the public market, their investment may provide a strong signal on the superior quality of the issuing firms. As a result, the IPO underpricing and the cost in the IPO process would be reduced. Taken together, our results are consistent with the conjecture that institutions' investments in entrepreneurial firms provide certification for their qualities. Thus, their participations reduce the costs in the IPO process and the IPO underpricing.
Investing as Limited Partners
Finally, we compare the effects of institutions' investment in entrepreneurial firms as GPs and as
LPs to further the understanding of the certification effects. We argue that institutions' participations as LPs could predict the successful exits of entrepreneurial firms through two channels. First, as institutions possess the ability to select entrepreneurial firms with high growth potential, they may succeed in their entrepreneurial firm investments through indirect participation through GPs. Second, institutions may identify the GPs with superior abilities and leave the other responsibilities to the GPs. Although both channels could lead to a positive relation between institutions' participations and successful exits of their portfolio entrepreneurial firms, their ability of certification differs from institutions' direct investment. Specifically, because of indirect investment via GPs, LPs' investment in a venture deal could not send a strong signal about the quality of portfolio entrepreneurial firms during the IPO process. Thus, it is useful to carry out placebo tests to identify the channel of institutions' certification effect.
We present two tests to compare the effects of institutions' investment in entrepreneurial firms as GPs and that as LPs. First, we evaluate the exit outcomes of entrepreneurial firms with institutions acting as LPs. Our dependent variable is an indicator variable that shows whether entrepreneurial firms exit successfully through an acquisition or through an IPO. Our results are reported in the Panels A and B of Table 12 . The key independent variable is Institution LP Backing Dummy, which equals to one if the deal is backed by at least one institutional LP. The analysis shows that institutions' participation through LPs leads to a higher rate of successful exits in both the OLS regression and the probit regression, consistent with the idea that institution participation reduces the information asymmetry in the IPO process.
Next, we examine IPO performance of the entrepreneurial firms with institutional LPs. It is natural to expect that there is no certification effect if institutions only select skilled GPs and do not actively participate in the investment. We report this set of tests in the Panel C of Table 12 .
Our results show that the relation between Institution LP Participation and the three IPO performance variables is indeed statistically insignificant. Moreover, the economic magnitudes of these coefficients are small, implying no relations between institution participation as LP and the entrepreneurial firm's IPO performance. Thus, our placebo tests confirm that institutions contribute to the success of entrepreneurial firms through certification effect, which manifest only when they directly participate in venture capital as GPs.
Conclusion
This paper investigates a new phenomenon: institutions that traditionally focus on the public equity market make an increasing number of VC investment in the private market in recent years. We find that, compared with an entrepreneurial firm backed by IVCs, an institution-backed entrepreneurial firm tends to be more mature, require higher amount of financing and attract more reputable VCs. Furthermore, institution-backed entrepreneurial firms are more likely to have successful exits, either through IPOs or through acquisitions. Our results continue to hold after we use propensity score matching to control for the observed differences in the observed characteristics of the institution-backed and non-institution-backed VC deals.
To understand the superior performance of institution-backed entrepreneurial firms, we study the association between institutions' public equity market performance and the exit outcome of their portfolio firms. We find that entrepreneurial firms backed by institutions with superior public equity market performance tend to enjoy higher rates of successful exit. Additionally, we
show institutions' investments lead to lower IPO costs and higher IPO net proceeds for the issuing firms, suggesting institutions' investments may serve as certifications about the quality of these firms. Finally, we find that institutions' participation as limited partners predicts a higher rate of successful exit, but provides little certification value to entrepreneurial firms. Overall, our results suggest that institutions' industry expertise in the public equity market helps with their venture capital investment in the private market. This table presents the summary statistics of variables in our analyses. Successful Exit Dummy is a dummy variable equal 1 if the startup company goes public or is acquired, and 0 if the startup company is liquidated. Exit category is a categorical variable equal 1 if a company goes public, 2 if a company is acquired, and 3 if a company is liquidated. Institution share is the total dollar amount invested by all institutions, scaled by the total dollar amount invested by all investors. Institution Backing Dummy is dummy variable equal 1 if there is at least one institution investor, and 0 otherwise. Startup Age at First Round is the entrepreneurial firm's age at first round. Number of Rounds is the total number of rounds. Number of VCs is the total number of VC firms. Total Amount Raised is the total dollar amount of VC investment raised by the entrepreneurial firm. Early-stage Dummy is dummy variable equal 1 if the startup company is at seeding or startup stage at the first round, and 0 otherwise. VC reputation is the dollar amount invested by a given VC for all entrepreneurial firms during the previous three years, scaled by total amount raised by all entrepreneurial firms. Industry MB is the average market-to-book ratio in the SIC-2 industry of the entrepreneurial firm in the quarter prior to company's exit. Lagged number of IPO at Exit is the total number of IPOs in the quarter prior to entrepreneurial firm's exit. Lagged Number of MA at exit is the total number of M&As in the quarter prior to entrepreneurial firm's exit. Overall Raw Performance is the overall raw performance is the weighted average of three-year raw return of all institution investors. Industry DGTW Performance is the industry DGTW performance is the weighted average of three-year DGTW-adjusted return of all institution investors in the entrepreneurial firm's industry. Placebo DGTW performance is the industry DGTW performance is the weighted average of three-year DGTW-adjusted return of all institution investors outside the entrepreneurial firm's industry. More detailed definitions of variables are reported in the appendix This table reports the results of how institutions' performance relates to the exit rate of the entrepreneurial firms they invest in. We restrict our sample to the startups with at least one institution investor. We report both OLS and Probit regression results. The dependent variable is the Successful Exit Dummy. The key independent variables are Overall RAW Performance, which measures the overall raw performance is the weighted average of three-year raw return of all institution investors, and Industry DGTW Performance, which measured the industry DGTW performance is the weighted average of three-year DGTW-adjusted return of all institution investors in the entrepreneurial firm's industry. We also include the following control variables: Ln (Startup Age at First Round), Ln (Number of Rounds), Ln (Number of VCs), Ln (Total Amount Raised), Early-stage Dummy, VC Reputation, Industry MB, Ln (Lagged number of IPO at exit) and Ln (Lagged number of MA at exit). The definitions of the control variables are reported in the appendix 
Institution Participation Variables Institution Shares
The total dollar amount invested by all institutions, scaled by the total dollar amount invested by all investors. Institution Backing Dummy A dummy variable equal 1 if there is at least one institution investor, and 0 otherwise. Institution LP Backing Dummy A dummy variable equal 1 if there is at least one institution LP, and 0 otherwise.
Institution Performance Variables Overall Raw Performance
The overall raw performance is the weighted average of three-year raw return of all institution investors. More specifically, we first calculate the quarterly raw returns using average returns for all the stocks held by the institution, weighted by the beginning-of-quarter holding value. We then compound the quarterly institution return to 12 quarters. If there are more than one institution investor for a given startup, we average across all institution investors, weighted by institutions' investment amounts. Industry DGTW Performance
The industry DGTW performance is the weighted average of three-year DGTW-adjusted return of all institution investors in the entrepreneurial firm's industry. More specifically, we first calculate monthly DGTWadjusted returns for stocks held by the institution, which are in the same SIC-2 industry as the entrepreneurial firm. Each stock's DGTW group is assigned at the beginning of each quarter. We then compound the monthly-level stock returns into quarterly returns. We average stock returns, weighted by the beginning-of-quarter holding value and compound the quarterly DGTW-adjusted industry return to 12 quarters. If there are more than one institution investor for a given entrepreneurial firm, we average across all institution investors, weighted by institutions' investment amounts. Placebo DGTW Performance
The industry DGTW performance is the weighted average of three-year DGTW-adjusted return of all institution investors outside the entrepreneurial firm's industry. We first calculate monthly DGTWadjusted returns for stocks held by the institution, which are not in the same SIC-2 industry as the entrepreneurial firm. Each stock's DGTW group is assigned at the beginning of each quarter. We then compound the monthly-level stock returns into quarterly returns. We average stock returns, weighted by the beginning-of-quarter holding value and compound the quarterly DGTW-adjusted industry return to 12 quarters. If there are more than one institution investor for a given entrepreneurial firm, we average across all institution investors, weighted by institutions' investment amount.
Entrepreneurial Firms and Exit Market Characteristics
VC Reputation
The dollar amount invested by a given VC for all entrepreneurial firms during the previous three years, scaled by total amount raised by all entrepreneurial firms. Ln (Startup Age at First Round)
The natural log of the entrepreneurial firm's age at first round. Ln (Number of Rounds)
The natural log of total number of rounds.
Ln (Number of VCs)
The natural log of total number of VC firms. Early-stage Dummy A dummy variable equal 1 if the startup company is at seeding or startup stage at the first round, and 0 otherwise. Industry MB
The average market-to-book ratio in the SIC-2 industry of the entrepreneurial firm in the quarter prior to company's exit. Ln (Lagged number of IPOs at exit)
The natural log of total number of IPOs in the quarter prior to entrepreneurial firm's exit. Ln (Lagged number of MA at exit)
The natural log of total number of M&As in the quarter prior to entrepreneurial firm's exit. Institution VC reputation
The number of IPOs backed by a given institution investor during the previous three years, scaled by total number of IPOs.
IPO Related Variables Initial Return
The percentage return from the offer price to the first trading day closing price.
Gross Spread
The gross underwriting spread, scaled by gross proceeds dollar amount of issuance.
Proceeds Retention
The ratio of the net proceeds to the gross proceeds. Net Proceeds is measured as the gross proceeds excluding the overallotment option minus the underwriter compensation and legal and accounting expenses, defined as in Megginson and Weiss (1991) Tech Dummy A dummy variable equal 1 if the startup company is an internet or technology firm, defined as in Loughran and Ritter (2004) , and 0 otherwise. Ln (Gross Proceeds)
The natural log of proceeds amount of issue, in millions of dollars, calculated as the offer price multiplied by number of the shares offered. Underwriter Reputation
The underwriter Rank for IPOs, defined as in Loughran and Ritter (2004) .
30-day Market Return Prior to IPOs
The market return for the thirty trading days preceding the IPO date. Ln (Firm Age at IPO Date)
The natural log of the IPO year minus the firm's founding year, where founding dates are obtained from the Field-Ritter dataset, as used in Loughran and Ritter (2004) .
Fixed Effects Exit Year Fixed Effects
Dummy variables for the year of the entrepreneurial firm's exit. State Fixed Effects Dummy variables for the state of the entrepreneurial firm. Industry Fixed Effects Dummy variables for the SIC-2 industry of the entrepreneurial firm.
IPO Year Fixed Effects
Dummy variables for the SIC-2 industry of the year of IPOs.
